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(57)Abstract: 

PROBLEM TO BE SOLVED:To dispense with heat treatment with 
excellent biological compatibility by a method wherein a long-sized 
member made up of a cobalt-chromium- molybdenum alloy 
containing nickel up to a fixed amount is arranged and builds a 
cylindrical diametrically expandable structural body to achieve a 
higher yield strength and a higher elastic modulus. 
SOLUTION : A stent 10 is a cylindrical body which is made up of two 
pairs of long-sized members, namely, filaments 12 spirally wound 
being separated parallel facing each other. The filaments 12 are 
elastic and hence, the stent 10 is reduced in radius to be made 
oblong and made so compressible to a state suitable for the 
arrangement thereof at a desired position or a part to be treated 
through a body tube. All the filaments 12 are made of a Co-Cr-Mo 
alloy having nickel up to about 5wt.% The body is made up of first 
filaments 12 wound shifted from each other axially in the same 
direction and second filaments 12 wound in the opposite direction 
so as to cross the first filaments. 
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;-Ol> K i'OA, feit/t'JT'fy (Co-Cr-M 
o ) titc'J>tt< t i> 1 oofiRgBtffctt 




1 

?ai>. fccfcO'^'J^r^ (Co-Cr-M 

[19*312] Co-Cr-Mo^*»6M3W 
im$m3 ) Co-Cr -Mo^i*6J«2Wci!> 

[|f^JS4 ] {Sffl«ff^C«SOiA*n/cC o-Cr- 

[ii5l<^5] Co-Cr-Mo^ «2fiM%* 
[8»3j8S6J Co-Cr -Mo^ g^tft 1 fi 

tijjp i m^mcommmmmo 

2 bmm%<Dmm (n> i, sjo-^o. 3 5Mfi%cD 

§m (C) ^WUTl^lS5j<J5l^C^6CDt>Tn^ 
[8»*318 3 Co-Cr-Mo^ fiO. 15- 

*^o. 2omm%<Dmm (n) mo. oi-fto. 
-MoM©7 * ^> h^6*»wtcaii»*si & 

[IgSfcJS 10] Co-Cr-Mo ©SRSPttOS* 

6tt4»*3i i 9©i>r*i*» i accia*©E*ffl 

[flftag 11] §Co-Cr-Mo 8P«W, < i 

-c©S8Kfc<fcor«FlR-^W6tir(,i5W*^i ttub i 

[fi?>f<XH 12] Co-Cr-Mo7^)y>F <D-§ * 

13] Co-Cr - Mo ^ft < i i 

^5 0M%©="<;U h. ft2 5- 3 1Ii%©^ 
A. m-Sir/oOT'^'fy. faO. 15-0. 2 

omm%<omm, te^vmo. oi-o. 1 oms%<o 
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1 2 (D^-rtifr 1 ^cisigoiiiKjHiRB. 

[18*11 1 4 ] K»pJfiEtt«iS»<DfiS©^tt < i h 

ci^iai 5] **sH';^-»»*»6*flJShri»* 

l 4 Cc£tt<DBffiJB£tt. 
[0 0 0 1 ] 

10 > hfcJcO'X^ h - ^7 h*Stf* »«aI«rtS* 

Xf> h*5cfcO'^-r> h - ^7 hCCH*r€> 0 
[0 00 2 ] 

0, iflOIWCCA^tt-C**. §Blt^x^>hibT 
^D6nrc^^r> h«\ -HSW&cte^*-;uxr>cD 
*H«*WB46 55 7 7 »5*-;l/X^>6<D*@ 

20 »MfS&5 0 6 1 2 7 MBttlt&Mt W O 9 4 / 2 

496 1^, *J AVHIRWStfilBWWO 9 4/1 66 4 

i*dtr« *©B*fflaccJtL"C, fc h*fJ:e/flSOWW 
[0 00 3] i. ±«c*(ffte»flFa«CciB 

«stir^*ea»a^y>h», a®K«c«iEi3n« 

is. rt^rfii^5ffi&ini©^*«ws 

1, ^^>h(i, sfSfijcftei 

fc«ififfeU<WE»ttfl8itt4. >h*EBB«»«: 

<*ftUfc«*aurS0iitJCi^"C*S. x-r>h 

40 h^rSitHL. >h*SBKH3tt*. oc^ 

PSI^Xf> h*>6W9»0. A#^6?fr. 

[0 004] BBBJSR^^>h©7 -f ^^>hCC<fc<flE 
fflSnittWtt. iH'a-/ (Elqilov) (9»iB|fll) 

(Phynox) (9ffifilA) ©^<*^&«rd 
xjI/^d-< (fi»ffl«) ^>^>;U/s 

— tJ< U — 3 > (Carpenter Technoloqv Corporation) 

50 7 -5>*(7M >7 ^ (Imphv) * 



3 

V a (Metal Imphy) frh K^t h C t £ e Ctl 

h<D&m<D^in&. ^PA, £t x^;k fccfco'^e 

^yisfr^^T'H]? hO< (Latrobe) CD^ hn^ • 7 
;U • #>7n*x — (latrobe Steel Company) <L# — 

4CiOt*43 1 6Xr>UX£I&c>'MP 3 5N^i 
<t t # Jl/? ^J^7W>^^77 (Santa Clara) <D 
is*-?' • y^'J- * 77 ,| J^-^3>X (Shape Memo 
ry Applications) frh\^-?& C t<DV* (s 
uperelastic) x^y^Jl/r. ^ >r;l/- ^ £ >^T'& 

[0005] aH*a^f> h*j&st&7 ^ h 

Wtt«tc«7cr * 4 5 fc-HMC* < W 6 Ktt 6 & 

«) , (IMi) , MP3 5N. *><fcc>' 

o c 

[0 0 0 6] 

[isw^JBauA^irswi] xjm^-y (amis 
*ik y a sv 9 7 (mmm) . MP 3 5 n, 

*j<fcO f ^f'>u^iB^«, 4tfil0%-20 

>hCC*i»i3ti4Jt*WI»Bttittff (ttO. 0 2 5m 
m-0. 5 0 0mm) ©•7-f + -CC, ««WCC3l®*te 
fcBBB (Tab*. «BfMffl©«ii>) S*i4lfi*«:3Sc# 

^ii^ o*pu xjM^n-r (fif»i9«) , yjsv? 

7 (mmU) , MP 3 5 N, x*y-;K fccfc^f- 

>u^«^*»paaxu-cwe>tis»«ai3 <m 

x;l^n^ ^tfil 7 3 8MPa 

(2 52) ks i) It — «CC, ^< CDXf"> KDJCSJB 

esfpsn/c^^v h «. «sawcctt^paanxatcj»«i 
ii ^ *r a a* 4 c ojftaacc <£ o s & «3 Jifin-r 

£CDT\ Jt«W*DlS07 -f 5^ > h^x-r> 

jidfzu (mmm) ^ommabss*. «2 8 6 im 
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Pa (4 1 5) k s i StittlSWCttfrSS. X 
r>ux §H^^ <b x ^ y - ;U(D%S»RMfiSI &c <fc o X « 

[0 0 0 7 ] ftffflJjOXitt, AjR&WSO^tttCttttiE 

£i*£:#?£r&& < , J ! feiHi*nx*tt-rfc«>ccsa6'r*^D 

■fextt. 5ISJS*. ffiffi, fflttL IRS. xx-y>y» 

(die cavity) tCffi/cSn, fcO<«^-<©^6C 

-gfe^-tten^o ^jtax^a-fex-cf#*E>n-sw*4«, 

4o fflBa^BB»9 4/1 6 64 6#4i««:SettSnrc^ 
S^HSnX^P^xtcfctiT, eu^h, 

[0 00 8 ]±IU^f>h©7-f7^>htt, ^< 

?LHJS, Wkhtlic (interwoven) r^?T' 

«3, Wittf, XA • h- (M. Kato) h<r> r^R&Mft? 

^.Hfi^l^fiffi (Experimental Assessment of Navly Devis 
ed Trans-Catheter Stent-Graft for Aoritic Dissecti 
on) J , MWWt^M. (Annual of Thoracic Surqer 
40 y) , 5 9 : 9 0 8 -9 1 5 ( 1 9 9 5 ) CCBKR3*VC 

[0 0 0 9] S6tC, M'L S Jfc^-iMf>©* 
H^l^4 6 5 5 7 7 1 -^CCfBtS©^ ^ 7*(D,fS0 ii^SB 
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frtli>L<teW\hZtl& 0 (Palmaz) CD*1I# 

»147 3 36 65§tt, 3l£j£££/d*fflffl2n/eX 

OT^^> D ^t^T^^;^ (Gianturco) CD*l]#fF 
^48 0 0 8 8 2^« ( ?|^«^JjPX$n/cXr>UX 

ffl^^i---^6ffl^Az:r6n/c^r> v^cws h box 

[0 0 10] a;^h-^PA-^'j7'f> (Co-C 

(Standard Designations) CDF 7 BtecfcOT 7 9 9 
Pf1^$ntl^ 0 ^W^-r^T * # — ^>£- (BioDur 
Carpenter) CCM (mmU) thX^htlX^^t 

(Dtc&b, i&^cDtomz. cne^, xf*>h*5J;£>* 
> h - 7 b ICi&mtZ tiX t^gffly A +-<D 

[00 11] J:ot, «S5^Xr>hfc 
[0012] 

(C o - C r -Mo ) ^-C^3n^^^c< <fc 4> 1 o 

C o - C r -Mo^tt, ^NWCC^^WtcaCtt^* 

[0013] *^©JOBIia©-ott, HlitK^tKCC 
jA£ ft/c««<DftRC o-Cr-Mo -(7 ^ 

>&<£^ fi5 01I%©^il/h, S2 6 

- 3 i mm%(o z p a . #j 4 - 8 M%<D^e y 7r> . 

[0014] 
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7'af-^ -r^^b^^-r>h i oco±w^m l fcj:^ 

m o > atteecc«B s tifcfiRw w-r & t> % ? * 5 ^ > 
h 1 2*6»fa3ftfcffitt«s (WKflo 2« 

v^>rl 2«±T«cfB«tt«cj|(H3iiSEti 1 0dA 
^lO^n'jbF-^DA-^'J^ (Co-Cr-M 

o) fie**>e><o*D»«:jRo. si*is*jinx*fc 
^^>Fi 2©j:^&»«ai5*ttc»nx3n-5ic^»i 

7^>M2^ 2Il%*l<D^^;^Mt^^ 
jRWCcA^IIBttC o -C r - Mo^^MSti 

*sD, Wlitl ^^-;UX-r>CD*H1 : #l^46 5 5 7 
7 1^, £*~JUX^>6©*IS^fr3l5 0 6 1 2 7 5 
^ *5cfc?y p HIWH*l 1 &IH»9 4/2 4 9 6 1 # , fcJ:t>' 
HBR WlFfiH* 9 4 / 1 6 6 4 6 ^(CMS* 3 nt I > & . 
[0015]^f>M0(l K»*/c«?fittUfctt 

to^. ^K^rtf^-or) . Sfc, ^y">h 1 0». BEW 
[0016] (6©tt«RtC*5liT: % Xf>h 1 

^ < t b i oco^ -f > h , » * ut^iafc««K:*j 

^t{^t(07^y>hl2^ ^5mfi%*ilcD^ 
^/^Mt^C o -C r -Mo^£rt>e>J&0ES*lT 

^t^S2(DI!(©7 h l 2*S£SIS#rjBJ3E 

[0017] m*)ih£tltc7 -r7^>hl 2tCcfc0fl5«t 
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cofc*, ss», it. ust 

fftfc C jfittfr 6 4 i # & "f C £ s&s-C * 4. L*» U 

f e/c^CDO^^i^^^Ol (col lapsing thread) &tc 

W^L/6lKoW, Co-Cr -Mo^t>Jtc 

[0 0 18]H3tt 4 Co-Cr-MoM7o^> 
h 1 2©SIIM*©— oo«KfflHr**. H^-r-SJ: 20 

[00 19]H.4tt, W^2 4iC©«4SltS^ 
©EBfffiHr^^o 7^7^>h22lt tTflxJil 2(DJ: 
«ftHMI»9 4/1 6 6 4 6#CcKMM3&SEtR3tiTl» 30 

§ 0 i2 4$/c(^-x2 6« l ccrfBigsnrc^ 

BiSWEESnytCo -C r - Mo^^M^lt^ 
So 1 2(DJ;5&£f£ LC»SB»«a©— ocdxt"> r 
tt. B»10I3ti/cC o - C r - Mo^(D^-X2 6 
&&?2>&&7 a^J^Y 2 4J&>6JgJ5fcS*iS. 
[0 0 2 0 ] 7^7^>h 1 2«, ^5mm%*i«CD-^ 
v*Vk ff^K^2II%*l(?)^7^;k 2 

o-Cr-Mo^iMMnciWSl^ ^ 

#?J0. 0 01i°/o-^0. 25SS%CDM^(N) 40 
ftO. 00ii%-fi0. 3 5£S%coge^ (C) 

1. 011%t\ »*Ktifi2 6. 011°/o-3 0. 

Ttt8. 011%t\ KU<tt5. 0Sf%^7. 
OSi%0irM3tiS. Co-Cr-Mo^iWc 

I. 0ftll%trF*t\ COct^^^iUtl;!:, ft(F 

e) .. ^^(Si) ( "7>#> (Mn) , lis) (C 

u) . (P) . «tH (S) , teJ;c>'£>y.*-r> 50 
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(w) #as. ^fefflsEojaottCor. »*u<«. 

[0 0 2 1 ] 7-f^y>h 1 2*J<fcO'2 2*JBRSE-rS/c 

T5Ci3Wr*S. RHSLttC^, Wilt, 

BEB, «UH. Sit, xx-s/>ms&. Co- 
Cr-MoMlt K D?F, fc'U* 

[0 0 2 2 ] -^>^*;U^ ^7^>hl2^, -<>->;U^' 
~#U-^3>a>6fSSIttteA^fl6tt. >141C<f*y 

Co, 26 Cr, 6 Mo, 1 Si, 1 Fe, 1M 
n, 1 N i , 0. 5 W. 0. 5 Cu. 0. 18 N, 
0. 05 C, 0. 015 P. 0, 015 Sr&&o 
7-f7^>H2li, iglll^O. 0 0 3 9^>f 
(0. 1mm) (DC<D^CD l 7>ri'-^6f#6n, 

. f;-^-^ . y'affpy • n-tfu— > 3 > (wayn 

e Metals Research Products Corporation) J: 9 * $\| 
5 0%-8 0%©MSt*t^ra?l*tS*Sn/c o 3l*t6 

* $ titcm&<D va* -<d«»3 1 ^ *aw5£ o/cic 

3, fi2 8 89MPa (4 1 9 k s i ) T*o/c„ iM3£ 
l/c^tS^y -f ■t'-©* >7 p ;UC0»tt»3tt2 4 8 9 
MP a (3 6 1 ks 1 ) t*o/c. iiWSl/c3l*J££ 7 
>T + -©1f>7 , ;KD{#fiS«2. 4%~C&ofc 0 »Jgb 
/ci^>^';KD?f 168238MPa (24. 4m 

s i ) rfcofc. *J«ofc?i*jfi*if>^i/©^ft* 

« 157896 MP a (22. 9ms i) V$>-?tc. 91 
5E3^5l*J6#*>^©¥^S5WrWtt«»«* 8 5 
8 8 4MP a ( 1 2 . 5m s i ) t*o/c a 
[0 02 3] *fc, CKo^(DCCM (liSfi) ^ 

5 0 oxr^Mfi^n/c7^^-(D^>^;b^7^ h u 

/ciCo, «K?ISW»3**3 1 8 5MPa (46 2 k s 

1 ) . B«5S3^»3 068MPa (445ks 1) , 
ffig^fi 2 %, »tt**Sfi 193750MPa (2 
8. lmsi)t'*o/c B ft3 0M 6 0 0trtt 

3 1 72MPa (460ks i) , 2 9 9 

2MPa (434ks i) . (*fig»2%. »tt**s 
R2 0 4 0 9 2MPa (29. 6 m s i ) , ^jiMj^^ 
fil 706 09 M P a (2 4. 7ms i ) . tecfcO'^J 
9!WrWtt»»^tt9 6627MPa(14. 0ms i) 
Vib-otc 0 ft 3 0 -5>Pb1 . 7 0 0 °C r^MH 3 n/c (HiCD 7 

2 9 6 5 MP a (430ks i) . W«3fi3*sft2 7 J 
0MP a ( 3 9 3 k s i ) . (*fig^2°/o, 
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fa2 07540 M Pa (30. Ims i) Vfo-otc. 
[0 02 4] 3I£!££CCM OS^lS^) is&v-i'r- 

b<D£mmcc&z> Q £~?x, ccm (mmm & 

^©7>ft-rifP$n/c^f>hlt x;l^*D^ (3£ 
AMR) fr?>mft2Mcmm<D-A1*2<D 

?^+-Sft3:te<fcW£;& (Tttfr%> ffiH) ^WT^C 

jftBttnx-rs^wciuastis. J;^t, ccm (sa 

[0 0 2 5] CCM (SAjfiffi) >f 

ccm (tiSBfi) 20 

SRffitt, fi4 6. 2-48. 7a^>)x;l/CW- 
>\>X\ ?^ift4 7. 3P^^Jl/CX>r-Jrao 

fc. CCM (SMHR) **©-7-Hr-Ott«Waa3ti 
7. 8P^^x^C^^-;l/t\ fWft5 6. 6a 

>l/^i (gi#lfe*B$-CJKl34 - 4 0 P-;W*;l/C^ 
^r-JU) . fcitfiJl^n-f (Slftn«) ^ <3I*» 
*B5tfi4 2. 2-4 4P^ 1 )*;l/CX^r-W l g 
R(aged) UfcJS^ ft5 3. 7 -5 5. 4P^ 30 
^jI/C^^jH itb&or, tb«WiKc^ffi-c*o 

/Co 7 a ^> h 1 2(Dg*€iWtt#efe#3ft, Xf>h 

1 OCttel^T:? ^ 7> > r#SO&C^MT&<£l 4X*CD 

^coaHfi|s^Ubl3?W^i^t^m^WMr^^> 0 
[0 02 6]§5«, ^r> F 1 OCCffi^iA^n, ±» 
$n/c 7o^>M2) SScDCo-C r 

-Mo^iOgl7^7^>F (structural filament 
s) £/£«*r^>F3 2£^£j k X7">F-^? K 

«b^7*Df-fe f 3 0 £ii^-r£&<z>-e£& 0 d/Tx-r 40 

£<fc5&C v Co-Cr-Mo^(DilfflXh7>F 
(structural strand) 3 2(i, 8HI**iSfJ>3l±*, 
J:0®tCSS6n/cr + ^^^^X h 5> F (textile st- 
rand) 4 2 0iTSI3tirc^ o fltififfl* F3 

2 52, -OU* h^> F4 2T'^tie>^rifIffl*r^ 

K»*#^.SC i*< SHBSns. #RBMXCCj:SllKfi 
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<t v « e & m * z m m m x a f - - m t u s 0 

[0 02 7 ]@6(t «»<D«i&flJ* h 5 > K 3 2 iffi 
S^f+^^i^ h 5> K4 2 45lHCjfflfflUr^P 

>F4 2rt>6&&F*3 (fi^rSlrt^) 114 4. iiUtf 
*X^-{;l/Xh7>F^6&5^14 6, teJrtftffififfl 
Xh^>F3 2€rffl^iA^c*filB4 8S:W"rS. JB4 

4- 48«. &JK%ttrr ©A*xacctoi^rEi 

F5> K*sfl6©»©^ h-7> FCcA*ii*tit:i»a. 
*LC^ft0-ortt, rt!4 4i^l4 6itt, HH 
WCC^T, f+X^^;^h7>F4 2tM^n, - 
*Wfll4 8«, ^X^>{JMh7>F42iiigffl 
Xh7>F32<b^, «x.tff + ^f>f^h7>F?& 
1 : lSfc&i2 : 1 ©S»^rfi#^btfTjjS 

*X#>OUX FcDffl-te* k *$<fctf*lfflJB*iI 
■fe* F«\ ft&C, 14 4<Df-+X h ^> F<7X 

4 8 fe<t^i4 6 «i5i«cc, m<Dmtcw&-?z> 

[0 0 2 8 ] ir + X ^^;Uh7>F42 ttjff* L < « 
^ ^ M > h > (multifilament yarns) 

%>& s ¥-7^7^>K'$)orat^ ^-ftiicL 

f+X^^Wh7>FWgfflxF7>F32^; 
H^Wir*^ ft 1 0-4 0 O^^-JUDgm 
l*3tC*-5„ ^i7-f7^>hf->©i^C!)7-f7^> 
ftO. 2 5-ft 1 0 "r~-)l<Dffimfa±?&Z t 

5- ctc<r4><fcCi. HW&*tfi(cra\ PET. rj<y^n 
DPE, ^''Jx^, ->»;^->, PTFE, ePTF 

u>(b uriitu^'o^cD— otc k rx^^h^ (sp 

ectra) J (DfSp D n«-CSS^ ^ tlT I fcCD^*€> 0 fSffl 
JcCf ; rX^'{J^h7>FlJ l 14 4, 4 6fc < tCJ f 4 8 

;u^> - h $ /c«jW»S: Mas iri^i^TC i * 

[0 0 2 9 ] 7-tX^^JMh7>F42 *«fflWB-C* 
0, ^oifil83E/cWffi«urA«5ii*nrtiafca«). t* 



XL 

*X$<4)lis- hCCtt. $ famiL (microporous) ifi 

f-b'3 0 4Lr, fij^ffl* F5>F3 2CC<£0ff5l£3 
tiiWF-JBttfcSE^fcriCi^r**. J: or. 

©jetta^o 3 o«(^^t^ 0 

[ 0 0 3 0 ] £ UC^7'or-if3 0 f" 

+^^>f;l/Xh7>h*42i0t 1 ^^Py ( Dac ron) 

ti«:»Jtur, mtf#yxfi/>tt, jfio. 02- 

0. 0 5 5 x l 0 B p s i ©«H©SM±**«U ffc© 
& 0 tot, ^x.6h/a h^> FCDESS, tSJSS^iS 

£ -Y ;u > - h 4 0 bailie «Hf JBtttc tt £ o 
[0 0 3 1 ] Xf> F*s<J:tf^:7 F 0t> 

7CC«2o©»jgfl§* F5> F (&mM<Dm— V a"?* 
>F) 32ai32bi^nt*i0, Sffl©^^ 
^WiSfflX F(D— o#v> FO;b6 0Ct^[n]£ 30 

HILL* h7>K32aWt>'32 b tfH^Sftn^ 

^TCDfgj&iBX h ^> K#v> F o;l/Cc«EI3 
ft. *K:*tt*«»bri,^fe©iaj»3ti4. o*»o 

[ 0 0 3 2] IPSiBtttt. XS*W*SB*aE (prot 
ective atmosphere) T^CfcC^r^P6 6|*IT'&£ft£o 
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